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Introduction

Major changes have recently occurred

in the structure of U.S. and world agri-

cultural trade.  The composition of

such trade has shifted away from bulk

commodities towards high-value prod-

ucts.  Moreover, U.S. agricultural trade

with both Canada and Mexico has

grown faster than U.S. exports to and

imports from other partners.

What do these structural changes tell

us about the success of the Canada-

U.S. Free Trade Agreement and the

North American Free Trade

Agreement (CUSTA/NAFTA)?

Here, some likely implications are

deduced, using objective intelligence

derived from agricultural trade statis-

tics. These statistics, grounded in

theory, are calculated from source-

destination trade flow data.  Of

particular interest are indexes meas-

uring bilateral trade intensity,

commodity complementarity, and

trade bias. These indexes can be used

in summarizing and diagnosing struc-

tural change.
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How can structural change in trade be 
quantified?

What does “bilateral trade intensity” measure?

The bilateral trade intensity statistic (IT) gauges an exporter’s

penetration of an importer market within the context of overall

world trade.  A simplified formula of this indicator is: 2

Keys to algebraic notation

i = exporter
j = importer 
us = United States 
w = world
k = commodity
s = sector
ag = agriculture
ds = destination share
ms = market share
Xij = exports from i to j = Mji = imports by j from i.
1989 = beginning of CUSTA
1994 = beginning of NAFTA

2 See box entitled "Eliminating own-country
bias" at the end of this document.

3 If there are no transaction costs, exports from i to j
(Xij) is equivalent to imports by j from i (Mji).

Abstracting from transportation margins, this index can be

reconfigured to focus on the exporting country and its compet-

ing suppliers in market j. 3 The IT index becomes simply a

ratio of destination shares (ds):

Similarly, the bilateral trade intensity index can be rearranged

as a ratio of market shares (ms).  This configuration focuses

attention on the importing country and alternative import sup-

pliers:
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Bilateral trade intensity index: keys to

interpretation

A unitary ITij shows that there is no difference in the

importance to nation i of supplying imports to j than

in supplying imports elsewhere in i’s foreign market.

Viewed from the perspective of the exporter (using

relative destination shares), an ITij > 1 shows that

nation j is a more important market for exporter i

than for the typical country exporting to j.  Similarly,

if 0 < ITij < 1, then nation j is a less important mar-

ket for exporter i than for the typical country export-

ing to j.

Viewed from the perspective of the importer (using

relative market shares), an ITij > 1 demonstrates

that nation i is more important supplying nation j

with needed imports than in supplying “other”

importing countries.  Similarly, if 0 < ITij < 1, then

nation i is less important supplying nation j with

imports than in suppling “other” importing countries.

*

*

*
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ITij’s  can be calculated for any individual commodity k as well as for any sector aggregate s.  They permit compar-

isons to be drawn across destination and/or origin markets by controlling for market size. 

Historically, U.S. agricultural exports to Canada (Mexico) are

3.6 (4.3) times greater than would be expected after control-

ling for market size. These findings underscore the importance

of NAFTA markets to U.S. agricultural exporters.  Similarly,

Canada and Mexico are heavily reliant upon the United States

to absorb their agricultural exports. On average, the U.S. agri-

cultural imports from Canada (Mexico) are 3.5 (8.3) times

greater than imports from the typical supplier importing to the

United States. 

At the sector level of analysis,         can be decomposed into

two components—a complementarity index (       ) and a trade

bias index (       ) in the following way: 

U.S. imports more intensively from Mexico than
from Canada, but U.S. import reliance upon 
Canada increased post CUSTA/NAFTA
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What is the significance of “commodity complementarity”?

The commodity complementarity (       ) index correlates nation i’s export specialization pattern with nation j’s import

specialization pattern across the spectrum of all traded products.          is a trade-weighted measure for sector s of the

degree to which the relative-export-share structure of nation i’s exports (RXSi) corresponds with the relative-import-
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U.S. export penetration shows that Canada and Mexico
imports from the U.S. are 4 to 5 times greater than expected
post-CUSTA/NAFTA

U.S. import intensifies with its trading partners, IT ag
usi

U.S. imports from Mexico and Canada were 9 to 5 times
greater than expected post-CUSTA/NAFTA
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share structure of nation j’s imports (RMSj) across all k comodities within the s sector:  
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k∈ s
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Commodity complementarity index: keys to

interpretation

There is always some degree of complementarity in

bilateral specialization patterns, provided i exports

some goods that j imports within the sector s. 

equal to one represents a threshold, with a

value greater (less) than one showing a greater

(lesser) level of complementarity in the composition

of what exporter i exports and what importer j

imports than occurs between the average pair of

countries.

Upward sloping         ’s provide evidence that the

structural change taking place is consistent with

more efficient use of both partner and global

resources.  Such change is very likely to be welfare

enhancing.

*

*

*

CCij
s

CCij
s

is Balassa’s revealed comparative advantage.

has the same structure, except that import rather than export

data are used.  In other words, the         index can be interpret-

ed as being a trade-weighted measure for sector s of the

degree to which exporter i’s profile of “comparative advan-

tages” corresponds with the profile of “comparative disadvan-

tages” for importer j.  Put another way, this index depicts how

specialization in the commodity composition of nation i’s

exports to the global market meshes with the specialization in

the commodity composition of nation j’s imports from the

international market.  

RXS
k

i RMS
k

j

CCij

s
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Through time, complementarities of U.S. and Mexican trade

in agricultural products are greater than complementarities

depicting corresponding U.S. and Canadian trade. This is

largely attributable to the fact that the United States and

Canada specialize in the production of grain and oilseeds

while Mexico specializes in the production of tropical fruits

and vegetables.  The good news is that the empirical record

reveals deeper bilateral complementarities between Canada

and Mexico after the CUSTA and NAFTA agreements.  By

1998, the United States, Canada, and Mexico were more

effectively exploiting national comparative advantages than

when the free trade agreements were first ratified.

What does “trade bias” mean? 

The trade bias (        ) index measures the deviation of actual

from expected bilateral trade. Exporter i’s expected (or hypo-

thetical) trade with partner j,       , is the sum of the product of

importer j’s total imports for each commodity multiplied by
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the share of exporter i in supplying the rest of the world each 

commodity.

X
s

ij

X
s

ij

=_ =_
i's actual exports to j of s-sector goods

i's expected exports to j of s-sector goods
,TB

s

ij

X
k

iw

X k

ww

=_ =_ j's imports of good k times i's share of world 

exports of k summed over all goods in the s-sector
Σ
k∈ s

X
s

ij [M
k

jw * ( )]

TB
s

ij

X
s

ij

where

Correlation of U.S. export specialization and NAFTA-member
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products, CCag
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captures how such special country effects as distance,

transportation costs, tariffs, quotas, and discriminatory policies

affect the geographical pattern of trade.  

Use of the IBAT analytical database

Critical to this research is the International Bilateral

Agricultural Trade (IBAT) analytical database, developed at

the Economic Research Service (ERS) and derived from the

United Nations Comtrade data.  IBAT data are both consistent

and reconciled, unlike that found elsewhere.  Consistency

means that there are no discrepancies between country and

commodity totals.  Reconciliation relates to the resolution of

problems associated with misclassification of reported trade,

Trade bias index: keys to interpretation

The greater the value of        , the more differential

transaction costs, due to special country effects,

contribute to the intensity of trade between a 

particular buyer and seller.

Many factors affecting partner bias—such as 

differences in language, tastes and preferences,

and political systems—inhibit trade but change

slowly, if at all.

Other sources of bias, most notably shifts in 

partner policies, can arise suddenly with varying

impacts on bilateral trade frictions.

*

*

*

TBij
s

the use of different UN (United Nations) coding systems (i.e., Rev1, Rev2, Rev3, HS), and discrepancies in exporter

and importer reports for any given commodity flow.  Here, we calculate all three analytical indexes using free-on-

board (fob) export data.  

Policy impacts 

In most cases, the intensity of bilateral trade among North American countries increased for total agriculture after

CUSTA/NAFTA.  The notable exception was Mexican exports to the United States.  This exception does not reflect a

failure of NAFTA, but rather the success of a policy re-orientation in Mexico focused on establishing outlets other

than the United States for its products.  In recent years, Mexico has pursued bilateral agreements with the European

Union, Chile, Costa Rica, Mercosur, and other trading partners with the aim of widening the market for its exports.  

Classical trade theory clearly establishes the fact that societies gain from increased specialization and trade.

Commodity-complementarity indexes, unlike the other statistical measures presented herein, provide a basis for draw-

ing welfare implications from structural changes taking place within the world economy.  These indexes embody

TB
s

ij
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important dimensions of comparative advantage, see algebraic

formulations. Our empirical findings show intensification of

U.S./Canadian (U.S./Mexican) complementarities from 1989

to 1998 (1994 to 1998).  They also show that the downward

trends depicting U.S./Canada complementarities prior to 1989

reversed direction thereafter.  These results suggest that shift-

ing trade patterns post-CUSTA/NAFTA benefit the United

States, its two neighboring partners, and global agriculture.

Eliminating own-country bias

The algebraic formulations presented in this

document highlight important economic relationships

and draw attention to linkages among the various

indexes.  Adjustments can be made to eliminate bias

in the three indexes arising from the fact that an

exporter does not export to itself.  To circumvent this

bias, the charts shown here are based upon Brown’s

modified measure of bilateral trade intensity as well

as Drysdale’s modified measures of complementarity

and aggregate trade bias.  The adjusted indexes

normalize the importance of j as a market for i’s

exports, not by the importance of j in the world

market, but rather by the importance of j as a market

in i’s foreign market.  The difference between i’s

foreign export market and the world market can be

substantial, especially whenever the focus is on a

large country, such as the United States, which is a

sizeable importer.
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